All relevant data are within the paper.

Introduction {#sec004}
============

Prevalence of Homelessness {#sec005}
--------------------------

Homelessness is a global problem. A report from the United Kingdom found that around 300,000 individuals were homeless at any given time \[[@pone.0140940.ref001]\] and recent data showed that an estimated 636,017 people (21 per 10,000 in the general population) experienced homelessness in the United States on any given night \[[@pone.0140940.ref002]\].

In Hong Kong, the number of registered street sleepers in the official record of the Social Welfare Department at the end of March, 2011 was 414 \[[@pone.0140940.ref003]\]. A local study estimated that there were 700 homeless people in Hong Kong \[[@pone.0140940.ref004]\].

Mortality and Morbidity Associated with Homelessness {#sec006}
----------------------------------------------------

Homeless people have higher morbidity and mortality rates than the general population. In a review article \[[@pone.0140940.ref005]\], Scott concluded that they had a higher rate of physical morbidities. D'Amore, Hung, Chiang and Goldfrank \[[@pone.0140940.ref006]\] reported that homeless people who attended an emergency department had significantly higher rates of infectious disease. A survey conducted in Japan between1982 and 1991 \[[@pone.0140940.ref007]\] revealed that the prevalence of pulmonary tuberculosis in homeless people was around 20 times higher than in the general population. In a cohort of 6,308 homeless people in Philadelphia, Hibbs et al. \[[@pone.0140940.ref008]\] found that the age-standardised mortality rate was 3.5 times higher than in the general population, and that homeless people died at an earlier age. In another cohort study conducted in Denmark (N = 32711), Nielsen, Hjorthøj, Erlangsen and Nordentoft \[[@pone.0140940.ref009]\] found that the standardised mortality ratios for homeless men and women were 5.6 and 6.7 respectively. Life expectancy was lower than that of the general population. Registered substance abuse disorder was associated with higher mortality. A study that sampled 1,260 homeless people from shelters \[[@pone.0140940.ref010]\] showed that the age-adjusted mortality rates were four times higher than in the general population in the United States. Among homeless men, incarceration, prior use of injectable drugs and chronic homelessness increased the likelihood of death. Studies \[[@pone.0140940.ref011], [@pone.0140940.ref012]\] investigating the causes of death of homeless people have revealed that the homicide rate is high.

Factors Associated with Homelessness {#sec007}
------------------------------------

Homelessness may be caused by a constellation of factors including social influences, personal life experiences, personal vulnerability and mental health issues.

### Social influences {#sec008}

A report from England \[[@pone.0140940.ref013]\] suggested that structural factors such as a reduced supply of affordable housing and a decline in the availability of social housing leads to homelessness.

### Personal life experiences {#sec009}

Other factors leading to homelessness include personal issues, such as mortgage and rent arrears, breakdown of relationships and termination of short-hold tenancies \[[@pone.0140940.ref013]\]. Studies have also shown that childhood family disorganisation \[[@pone.0140940.ref014], [@pone.0140940.ref015]\], childhood abuse \[[@pone.0140940.ref016], [@pone.0140940.ref017]\] and lack of parental care \[[@pone.0140940.ref017]\] are associated with homelessness in adulthood.

### Drugs and alcohol abuse {#sec010}

Studies using various different sampling frames have concluded that substance and alcohol use is associated with homelessness \[[@pone.0140940.ref018]--[@pone.0140940.ref022]\].

### Deinstitutionalization {#sec011}

It has been suggested that deinstitutionalisation and a lack of community-based services for people with mental illness contribute to homelessness in the mentally ill \[[@pone.0140940.ref023]--[@pone.0140940.ref027]\]. Some authors \[[@pone.0140940.ref028], [@pone.0140940.ref029]\] have speculated that deinstitutionalisation might increase the rate of criminal behavior among homeless people and hence this group may be overrepresented in jails. In contrast, Cohen and Thompson \[[@pone.0140940.ref030]\] proposed that deinstitutionalisation might not contribute significantly to homelessness. After examining studies that explored the temporal relationship between socioeconomic changes, deinstitutionalisation and rates of homelessness, Cohen and Thompson argued that social, political and economic changes and a lack of low-income housing might be more important contributing factors.

Mental Illness and Homelessness {#sec012}
-------------------------------

In a study involving14, 888 adults, Shelton et al. \[[@pone.0140940.ref015]\] found that the presence of mental health problems was a significant independent risk factor for homelessness. Many studies have revealed high rates of mental illness among homeless people. A systematic review by Fazel, Khosla, Doll and Geddes \[[@pone.0140940.ref031]\] found that the most common mental disorders in the homeless population were alcohol dependence (8.1% to 58.5%) and drug dependence (4.5% to 54.2%). The prevalence of psychotic illness and depression ranged from 2.8% to 42.3%. The prevalence of personality disorder varied widely across studies, from 2% to 71%. Scott \[[@pone.0140940.ref005]\] found that 30% to 50% of homeless people had a mental illness and comorbidity of substance abuse and mental illness occurred in 20% of the homeless population. In Nielsen et al.'s \[[@pone.0140940.ref009]\] nationwide cohort study, 62.4% of men and 58.2% of women in the Danish homeless population had psychiatric disorders. Almost 36% had substance abuse disorders, and around 4% had disorders on the schizophrenia spectrum. A state-wide survey (N = 4730) \[[@pone.0140940.ref032]\] found that almost half of the formerly -homeless group had a one-year psychiatric diagnosis---a rate nearly twice that of the never -homeless group. The prevalence of alcohol use disorder comorbid with one or more psychiatric disorders was 15.1% in the formerly -homeless group---five times higher than the rate in the never -homeless group. Folsom and Jeste \[[@pone.0140940.ref033]\] found that schizophrenia was overrepresented in the homeless population, with a prevalence of from 4% to 16%. A study \[[@pone.0140940.ref034]\] that sampled 7,224 mentally ill homeless people from a multi-site outreach programme found high rates of 30-day suicidal ideation (37.5%) and suicide attempts (7.9%). Mentally ill homeless people have also been found to be more likely to be victims of physical assault, criminal activities and sexual harassment \[[@pone.0140940.ref035]--[@pone.0140940.ref038]\].

The majority of studies on mental illness and homelessness were conducted in Western countries. There is a paucity of data on the prevalence and correlates of mental illness in homeless people in Asia. The only published study sampled subjects from homeless shelters in Korea \[[@pone.0140940.ref039]\]. The lifetime prevalence of serious mental disorder was 67% and the lifetime prevalence of substance use disorder (53.8%), mood disorder (34.2%) and psychotic disorder (3.7%) was much higher than in the general population in Korea.

Challenges in Research Related to Homelessness and Mental Illness {#sec013}
-----------------------------------------------------------------

The results from previous studies on mental illness and homelessness are heterogeneous, making cross-country and cross-study comparison difficult. The adoption of such data for planning local services is therefore inappropriate. In addition, caution is needed when interpreting the findings from previous research in light of several methodological caveats as outlined below

### Difficulties in estimating the size of the homeless population {#sec014}

Obtaining an accurate estimate of the size of the homeless population has always been challenging. Several studies \[[@pone.0140940.ref040]--[@pone.0140940.ref042]\] have discussed the practical difficulties in counting the homeless population. Iachan and Dennis \[[@pone.0140940.ref040]\] demonstrated that different geographical and temporal sampling methods evaluated different homeless populations. The National Coalition for the Homeless \[[@pone.0140940.ref042]\] criticised the 'point-in-time count', a commonly used method for counting the homeless population, because it misrepresents the magnitude and nature of homelessness. The point-in-time count method counts all individuals who are literally homeless on a given day or during a given week. This method dose not identify intermittently homeless individuals, and therefore tends to overestimate the proportion of people who are chronically homeless. A number of homeless individuals might be missed if they are not in the places easily accessed by researchers.

### No uniform definition of homelessness {#sec015}

There is no uniform definition of homelessness. Scott \[[@pone.0140940.ref005]\] detailed several concepts and classifications of homelessness. 'Homelessness' can be conceptualised as 'disaffiliation and detachment from society', 'any single person with no home of his own' and 'anyone who lacks adequate shelter, resources and community ties'. Homelessness can also be classified according to temporal, geographical and topographical features. Fischer and Breakey \[[@pone.0140940.ref043]\] proposed that the line between the truly homeless and sporadically or marginally housed people is blurred. The conventional definition, based on the lack of a permanent place to live, has led investigators to sample from streets and from various facilities that serve the needs of people without shelter. A broader definition, which encompasses marginally housed people and people at risk of homelessness, can include single room occupancy hostels, doubled-up accommodation and institutions such as jails, residential substance abuse programmes and hospitals as sampling sites. However, studies that adopted an operational definition of homelessness based on target facilities have often been criticised for representing only the higher functioning group of the diverse population of homeless individuals. In a systemic review by Fazel et al. \[[@pone.0140940.ref031]\], most of the reviewed articles sampled subjects from shelters or hostels. Of the 31 articles reviewed, only 5 featured subjects from the streets. Gill, Meltzer and Hinds \[[@pone.0140940.ref044]\] demonstrated that the prevalence of mental illness differed between samples from hostels, private-sector leased accommodation, night shelters and streets.

### Miscellaneous challenges {#sec016}

Other problems underlying research related to mental illness and homelessness, which influence estimates of prevalence, include a lack of standardised diagnostic instruments, infrequent use of clinical examination, different abilities to detect true cases when screening instruments are used and a lack of consistent temporal reporting frames \[[@pone.0140940.ref040], [@pone.0140940.ref043]\]. Hwang \[[@pone.0140940.ref045]\] noted that most cross-sectional studies were biased towards overestimating the prevalence of mental illness because the duration of homelessness tends to be longer in people with mental illness. In a cross-sampling of shelter users, an individual who remains homeless for a longer period has a higher chance of being selected than one with a shorter period of homelessness.

Homelessness in Hong Kong {#sec017}
-------------------------

### Services for homeless people in Hong Kong {#sec018}

The Hong Kong government uses the notion of 'street sleeper' to conceptualise homelessness. The Social Welfare Department subsidises three non-government organisations (NGOs) to take care of street sleepers \[[@pone.0140940.ref003]\]. These organisations, namely the Salvation Army, St. James' Settlement and the Christian Concern for the Homeless Association, each operate an integrated services team for street sleepers. Each NGO serves a specified area and the service scope covers the entire region of Hong Kong. The services they provide include counselling, night outreach, group activities, personal care such as bathing and hair-cutting, employment guidance, emergency financial assistance, emergency shelter, temporary hostel placement and referral to medical services \[[@pone.0140940.ref046]\]. There are other charitable organisations that serve homeless people in Hong Kong, but only the three NGOs mentioned above have full-time workers who provide a regular night outreach service.

### Registration of homeless people in Hong Kong {#sec019}

The Social Welfare Department has set up a computerised street sleepers' registry to record street sleepers' personal data and the services they receive. Each NGO must record information about new street sleepers every month. The names of the street sleepers are removed from the list once they find alternative accommodation. The number of registered street sleepers at the end of March, 2011 was 414 \[[@pone.0140940.ref003]\].

The official list of the Social Welfare Department is not comprehensive. It is not a compulsory requirement for street sleepers to register with the Social Welfare Department. A report by the Society for Community Organization \[[@pone.0140940.ref047]\] considered why such a registry is unable to correctly estimate the number of street sleepers in Hong Kong. According to the criteria set by the Social Welfare Department, an individual has to sleep at the same place on seven consecutive days to be included in the register. The street sleepers are required to provide detailed personal information such as their history of homelessness and reasons for becoming homeless, many street sleepers therefore refuse to be registered. Once accommodation assistance is provided to a street sleeper, the name of the individual is removed from the registry in that month. This practice does not take the dynamic nature of homelessness into account. Some people leave hostels or shelters within a month and become street sleepers again. Despite the availability of rented accommodation, some individuals may sleep in the streets at night sporadically. For example, some may choose to sleep in the streets when the weather is too hot. Some have to sleep in public places after arguing with their family. Some may choose to sleep at a place that is near to their work place to save public transport fees.

The registry of the Social Welfare Department is not representative of homeless people in Hong Kong, as it excludes the groups who do not sleep at a fixed place at night, the short-term homeless who have not slept on the street for seven consecutive days, and those who refuse to complete the registration procedure. The most comprehensive list of homeless people in Hong Kong comes from the records of the three NGOs, each serving in a specified area in Hong Kong with no overlap between them.

The NGOs keep the records of all homeless individuals they have identified, disregarding the duration of homelessness and willingness to accept services. These records indicate that homeless people were identified from a wide range of sources. For example, some homeless people presenting themselves at the offices of NGOs and ask for assistance. Others are identified through regular night outreach. Local residents also report new street sleepers within their area to social workers of NGOs, as do other homeless people.

### Local study on mental illness and homelessness in Hong Kong {#sec020}

There is a dearth of information about mental illness in the homeless population in Hong Kong. There is also a lack of mental health policy and services targeting this group. The only study of mentally ill homeless people was conducted by two NGOs in 2009 \[[@pone.0140940.ref004]\]. The study defined 'homelessness' as anyone sleeping in public places at night. Investigators identified 404 homeless clients, or their sleeping place, and 212 of them were interviewed. Based on the Brief Symptom Inventory, a self-report assessment tool, 62.7% of the subjects were suspected to have mental illness. Eleven percent of the subjects had previously received psychiatric assessment, 5% had attended psychiatric outpatient clinics in the previous six months, and one subject had been visited by the community psychiatric team.

The wave of deinstitutionalization has little impact on the psychiatric services in Hong Kong. In fact, the number of psychiatric beds has increased over the years. Since data on mental illness and homelessness in Hong Kong is lacking, how the increase in psychiatric beds affect the mentally ill homeless people is unknown.

### Mental Health Services for Homeless People in Hong Kong {#sec021}

The findings of the aforementioned report, and the discrepancy between the limited services and the pressing needs of mentally ill homeless people, were brought up at a meeting at the Legislative Council in May, 2011 \[[@pone.0140940.ref048]\]. Representatives from NGOs highlighted the lack of mental health services for mentally ill homeless people. It was stated that homeless people who were suspected to be mentally ill could have an assessment at a place that was considered safe by all parties involved. This implied that outreach services would not be provided at all, as it was not possible to identify a safe place which was agreeable to all parties concerned. Representatives from NGOs raised the issue that there was no designated organisation to assess street sleepers with suspected mental illness. After this meeting, the NGOs were notified that the community psychiatric team from public hospitals would assess street sleepers in an outdoor location, provided that the street sleepers could be located and medical personnel were accompanied by social workers during the assessment.

Objective {#sec022}
=========

The aim of this study was to determine the prevalence of mental illness in the homeless population in Hong Kong and explore their barriers to accessing mental health services.

Methodology {#sec023}
===========

This was a cross-sectional prevalence study. There is no universal consensus on the definition of homelessness. For the current study, 'a homeless person' was defined as a person who had slept in a public place, street, shelter, abandoned building, or places not intended to be dwellings. This definition takes account of the dynamic nature of homelessness, results of local studies and government policy. As the duration of homelessness was not specified, the sporadically homeless group was also included as subjects.

Guided by local data \[[@pone.0140940.ref004]\], assuming a total of 700 homeless people and a prevalence of mental illness of 50%, a sample of 85 subjects was required to obtain a 95% confidence interval \[[@pone.0140940.ref049]\]. Potential subjects were randomly drawn from the lists of homeless clients at the three NGOs designated by the Social Welfare Department to provide services for homeless individuals across the whole territory of Hong Kong. Target subjects were invited for interview through the NGOs. Most interviews were conducted outside office hours and all were conducted in person by the principal investigator (PI), a psychiatrist with six years' training, in the presence of social workers who provided liaison. Written informed consent was obtained for participation in the study and permission was given to trace past contact history within the local public health care system. The consent process was carried out the in presence of a social worker, who signed on the consent document as a witness. For subjects who refused to give written consent, oral consent was obtained, in the presence of a social worker who provided liaison. The social worker also signed on the consent document as a witness when the subject refused to provide written consent. Upon completion of the interview, a 30 HKD food coupon was offered to the study subject as a token of appreciation.

Chinese ethnicity Cantonese-speaking homeless individuals, as defined above, were identified as potential subjects. Individuals with impaired consciousness or inability to give valid consent were excluded from the study. Current psychiatric diagnoses and lifetime psychiatric diagnoses were obtained through the Chinese-bilingual Structured Clinical Interview for DSM-IV Axis I Disorders Patient Research Version (SCID-I). The electronic record of the public health care system was used to check for the presence of psychiatric diagnoses that could not be obtained through the SCID-I (dementia and intellectual disability). Other assessment tools included the Chinese version of the Mini Mental State Examination (MMSE), the GAF (Global Assessment of Functioning) \[[@pone.0140940.ref050]\] and a semi-structured questionnaire for demographic data and clinical history. Details of the mental state examination and background information were recorded for subjects who could not complete the SCID-I. The information was subsequently reviewed by three independent psychiatrists to generate a consensus DSM-IV diagnosis. Approval was obtained from the Joint Chinese University of Hong Kong New Territories East Cluster Clinical Research Ethics Committee. The study was conducted between October 2011 and June 2012.

Statistical Analysis {#sec024}
--------------------

The Statistical Package for the Social Sciences version 19 was used for statistical analysis. Chi square or Fisher's exact tests were used to examine group difference for independent binary variables. The Student's *t*-test was used for continuous variables. The Mann Whitney U test was used for non-normally distributed data. The level of statistical significance was set at 0.05.

Results {#sec025}
=======

Attempts were made to approach 270 homeless individuals chosen by systematic randomization ([Fig 1](#pone.0140940.g001){ref-type="fig"}). Of these, 129 were no longer traceable. Social workers invited 141 (270--129) homeless individuals to join the study. Among the 141 invited individuals, 13 refused to participate in the study and 31 agreed initially but did not turn up for interview. A total of 97 subjects were interviewed (a response rate of 68.8%). One of the 97 subjects withdrew from the study. Seventeen subjects lacked the ability to give valid consent, due to underlying mental illness or cognitive impairment. Data for the remaining 79 subjects (81.4% of the interviewed subjects) were subjected to analysis.

![Subject Recruitment Process.](pone.0140940.g001){#pone.0140940.g001}

Demographics and Characteristics of the Subjects {#sec026}
------------------------------------------------

As shown in [Table 1](#pone.0140940.t001){ref-type="table"}, the majority (94%) of subjects were male. Around 70% were above 50 years of age. Just less than half (47%) had attained secondary education or above. A quarter (24.1%) claimed to be married, 42% were single and 29% were divorced. A third (32.9%) of the sample was employed at the time of interview and 89% were receiving financial assistance from the government.

10.1371/journal.pone.0140940.t001

###### Demographics and homeless history of the study subjects (N = 79).

![](pone.0140940.t001){#pone.0140940.t001g}

  ----------------------------------------------------------------- ----------------------------
  **Age group**                                                     
  21 to 35                                                          7
  36 to 50                                                          17
  51 to 65                                                          43
  66 to 80                                                          10
  Older than 80                                                     2
  **Sex**,                                                          
  male, *n* (%)                                                     74 (93.7)
  **Education level**                                               
  Primary education or below, *n* (%)                               42 (53.2)
  Secondary education or above, *n* (%)                             37 (46.8)
  **Marital status**                                                
  Married, *n* (%)                                                  19 (24.1)
  Single, *n* (%)                                                   33 (41.8)
  Divorced, *n* (%)                                                 23 (29.1)
  Widowed, *n* (%)                                                  3 (3.8)
  **Employed, *n* (%)**                                             26 (32.9)
  **Duration of unemployment**                                      
   ≤1 year, *n* (%)                                                 12 (15.2)
   2--5 years, *n* (%)                                              15 (19.0)
   6--10 years, *n* (%)                                             11 (13.9)
   \>10 years, *n* (%)                                              12 (15.2)
   Never worked, *n* (%)                                            2 (2.5)
   Unsure, *n* (%)                                                  1 (1.3)
  **No regular financial support, *n* (%)**                         11 (13.9)
  **Age of first homelessness, years (*M*, *SD*)**                  41.6 ± 15.5 (range: 8--79)
  **Total duration of homelessness**                                
   ≤ 1 year, *n* (%)                                                14 (17.7)
   2--5 years, *n* (%)                                              27 (34.2)
   6--10 years, *n* (%)                                             9 (11.4)
   \>10 years, *n* (%)                                              13 (16.5)
   Forgot, *n* (%)                                                  16 (20.3)
  **With repeated periods of homelessness, *n* (%)**                44 (55.7)
  **Still homeless at the time of interview, *n* (%)**              59 (74.7)
  **Sleep place**                                                   
  Outdoor, *n* (%)                                                  56 (70.9)
  Indoor, *n* (%)                                                   23 (29.1)
  Living/ lived in hostel for homeless people, *n* (%)              23 (29.1)
  **Reasons for becoming homeless, *n* (%)**                        
  Financial problem                                                 56 (70.9)
  Interpersonal relationship difficulty                             24 (30.4)
  Disliked the environment or regulations in hostel/ rented place   28 (35.4)
  ----------------------------------------------------------------- ----------------------------

*Notes*. *M* represents mean. *SD*represents standard deviation.

The mean age at first homelessness was 41.6 ± 15.5 (range: 8--79). More than 80% of the subjects had been homeless for more than a year. Half (56%) had experienced repeated periods of homelessness and only 30% had lived in hostels for the homeless before. Seventy-five per cent were homeless at the time of interview. Most of them (71%) slept in an outdoor location. A financial problem was the most commonly reported reason for becoming homeless, followed by dissatisfaction with the environment or regulations of hostels or rented places.

### Forensic history {#sec027}

As reported in [Table 2](#pone.0140940.t002){ref-type="table"}, almost half (49%) of the subjects had a forensic record. One fifth (20%) had a history of drug-related crime and a further fifth (22%) had a history of violent- crime. One third (32%) had a history of theft or robbery.

10.1371/journal.pone.0140940.t002

###### Self-reported Forensic History (N = 79).
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                                                *n* (%)
  --------------------------------------------- -----------
  **Number of subjects with forensic record**   39 (49.4)
  **Forensic history**                          
  Drug-related crime                            16 (20.3)
  Theft/ Robbery                                25 (31.6)
  Violence                                      17 (21.5)
  Keeper of a brothel                           3 (3.8)
  Sold pirated goods                            3 (3.8)
  Facilitated illegal immigration               1 (1.3)
  Criminal intimidation                         1 (1.3)
  Loitering                                     1 (1.3)
  Making forged document                        1 (1.3)
  Communal gambling                             2 (2.5)
  Refused to tell                               1 (1.3)

### Medical history {#sec028}

There was a high prevalence of past history of tuberculosis in the study subjects. Skin and subcutaneous tissue infection was the most commonly recorded medical problem, as shown in [Table 3](#pone.0140940.t003){ref-type="table"}. More than half of the subjects who had physical complaints at the time of interview did not seek medical attention. More than half of the group who did not seek help perceived that it was not necessary to consult a doctor for their symptoms.

10.1371/journal.pone.0140940.t003

###### Medical History, Current Physical Complaints and Reasons for Not Seeking Medical Attention (N = 79).
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  ---------------------------------------------------------------------------------------------------- ---------------
  **Most commonly reported medical history based on the public health care records and self-report**   *n* (%)
  Skin infection/ abscess/ wound infection                                                             31 (39.2)
  Loss of consciousness                                                                                14 (17.7)
  Gastrointestinal bleeding/ gastritis/ gastric ulcer/ duodenal ulcer                                  11 (13.9)
  Assaulted by others leading to AED admission                                                         10 (12.7)
  Hypertension                                                                                         10 (12.7)
  Alcohol-related injury or illness                                                                    9 (11.4)
  Chest infection or COPD requiring in-patient treatment                                               9 (11.4)
  Tuberculosis                                                                                         8 (10.1)
  Pneumothorax                                                                                         6 (7.6)
  **Number of subjects with physical complaints**                                                      **51 (64.6)**
  **Most commonly reported physical complaints at interview**                                          
  Musculoskeletal system                                                                               20 (25.3)
  Oral/ dental                                                                                         13 (16.5)
  Gastrointestinal                                                                                     9 (11.4)
  Respiratory                                                                                          9 (11.4)
  Skin                                                                                                 7 (8.9)
  **Had consulted a doctor for the physical complaints (*n* = 51)**                                    **23 (45.1)**
  **Most commonly reported reasons for not seeking medical advice/ attending follow-up (*n* = 28)**    
  Perceived no need to seek medical attention/ self- medicated/ self-help methods                      15 (53.6)
  Financial difficulty                                                                                 11 (39.3)
  Inconvenient appointment time/ long waiting time/ clinics too far away                               10 (35.7)
  Didn't know how or where to seek help                                                                6 (21.4)
  ---------------------------------------------------------------------------------------------------- ---------------

Psychiatric history {#sec029}
-------------------

Forty-six per cent of the subjects reported that they had experienced mental health problems in the past ([Table 4](#pone.0140940.t004){ref-type="table"}). Only a third (36%) of them had sought medical attention. The majority of those who did not seek help either perceived it as unnecessary or preferred solving the problem by themselves. Fifteen per cent of subjects reported a history of suicide attempt.

10.1371/journal.pone.0140940.t004

###### Self-reported Psychiatric history (N = 79).
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                                                                                                                                *n* (%)
  ----------------------------------------------------------------------------------------------------------------------------- -----------
  **Had problems with mental health in the past**                                                                               36 (45.6)
  **Type of self-reported mental health problems**                                                                              
  Mood problem/ poor temper control                                                                                             19 (24.1)
  Suicidal ideation                                                                                                             6 (7.6)
  Psychotic symptoms                                                                                                            6 (7.6)
  Substance misuse/ dependence                                                                                                  6 (7.6)
  Anxiety symptoms                                                                                                              3 (3.8)
  Homicidal idea                                                                                                                1 (1.3)
  Sleep problem                                                                                                                 1 (1.3)
  Did not give details                                                                                                          7 (8.9)
  **History of suicidal attempt**                                                                                               12 (15.2)
  **Had sought medical advice for the reported mental health problems (*n* = 36)**                                              13 (36.1)
  **Commonly reported reasons for not seeking medical advice (*n* = 23)**                                                       
  Perceived that it was not necessary to seek medical attention/ It was not mental illness/ It was a self-remitting condition   16 (69.6)
  Preferred self-help                                                                                                           7 (30.4)
  Perceived that doctors won't be able to help                                                                                  4 (17.4)

### Comparing subjects with and without a previous suicide attempt {#sec030}

Subjects with a history of suicide attempt had a higher rate of mood disorders and substance-related disorders ([Table 5](#pone.0140940.t005){ref-type="table"}). There was no significant difference in health-seeking behaviour between those who had attempted suicide and those who had not.

10.1371/journal.pone.0140940.t005

###### Comparison of Subjects with Suicide Attempt (*n* = 12) and without Suicide Attempt (*n* = 67).
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                                                                                                                                                History of suicide attempt (*n* = 12)   No history of suicide attempt (*n* = 67)   *p* value
  --------------------------------------------------------------------------------------------------------------------------------------------- --------------------------------------- ------------------------------------------ -------------------------------------------------
  Mood disorders, *n* (%)                                                                                                                       7 (58.3)                                17 (25.4)                                  **.038[\*](#t005fn001){ref-type="table-fn"}**
  Anxiety disorders, *n* (%)                                                                                                                    2 (16.7)                                6 (9.0)                                    .600
  Psychotic disorders, *n* (%)                                                                                                                  3 (25.0)                                5 (7.5)                                    .098
  Alcohol-related disorders, *n* (%)                                                                                                            2 (16.7)                                18 (26.9)                                  .720
  Substance-related disorders, *n* (%)                                                                                                          8 (66.7)                                12 (17.9)                                  **.001[\*\*](#t005fn002){ref-type="table-fn"}**
  Did not seek medical attention OR Did not attend follow-up regarding mental health problems, *n* (%) [^1^](#t005fn003){ref-type="table-fn"}   8 (88.9)                                24 (88.9)                                  1.000

"\*" indicates a *p* value \<.05.

"\*\*" indicates a *p* value \<.01.

^**1**^ *n* = 36 (36 out of 79 subjects reported that they had mental health problems in the past).

### Prevalence of mental illness {#sec031}

The prevalence of mental illness in the subjects is reported in [Table 6](#pone.0140940.t006){ref-type="table"}. Combining the diagnoses generated by the SCID with consensus diagnoses by independent psychiatrists, 56% of the subjects had a current diagnosis of mental illness at the time of interview. The estimated lifetime prevalence of mental illness was 71%. Thirty percent of the subjects had a lifetime history of mood disorder, 25% had an alcohol use disorder, 25% had a substance use disorder, 10% had a psychotic disorder, 10% had an anxiety disorder and 6% had dementia. Twenty-three per cent had two or more psychiatric diagnoses ([Table 7](#pone.0140940.t007){ref-type="table"}).

10.1371/journal.pone.0140940.t006

###### Prevalence of Mental Illness (N = 79).

![](pone.0140940.t006){#pone.0140940.t006g}

                                                                                           *n* (%)
  ---------------------------------------------------------------------------------------- ---------------
  Presence of any mental illness                                                           56 (70.9)
  Subjects with psychiatric diagnosis in the past month                                    44 (55.7)
  **Mood disorders**                                                                       **24 (30.4)**
  Past major depressive disorder                                                           8
  Current major depressive disorder                                                        5
   With psychotic features                                                                 2
   Without psychotic features                                                              3
  Dysthymia                                                                                15
  Depressive disorder NOS                                                                  3
  Bipolar disorder                                                                         1
  **Alcohol abuse/ dependence**                                                            **20 (25.3)**
  Past alcohol abuse/ dependence                                                           8
  Current alcohol dependence                                                               8
  Current alcohol abuse                                                                    4
  **Substance abuse/dependence, substance-induced mood, anxiety, or psychotic disorder**   **20 (25.3)**
  Past history of substance abuse/ dependence                                              5
  Opiate abuse/ dependence                                                                 18 (22.8)
   Past history of opiate dependence                                                       3
   Current opiate dependence                                                               15
  Current sedative/ amphetamine/ cough mixture/ cocaine/ cannabis dependence               11
  Current substance-induced psychotic disorder                                             4
  Current substance-induced mood disorder                                                  2
  Current substance-induced anxiety disorder                                               1
  **Psychotic disorders**                                                                  **8 (10.1)**
  Schizophrenia                                                                            3
  Schizoaffective                                                                          1
  Psychotic disorder NOS                                                                   4
  **Anxiety disorders**                                                                    **8 (10.1)**
  Past history of obsessive compulsive disorder                                            2
  Panic disorder                                                                           2
  Specific phobia                                                                          2
  Anxiety disorder NOS                                                                     1
  Obsessive compulsive disorder                                                            1
  **Dementia**                                                                             **5 (6.3)**
  **Mild grade intellectual disability**                                                   **2 (2.5)**
  **Two or more psychiatric comorbidities**                                                **18 (22.8)**

10.1371/journal.pone.0140940.t007

###### Psychiatric Comorbidity (N = 79).
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                                                                      n (%)
  ------------------------------------------------------------------- -----------
  Comorbid mood disorder and alcohol/ drug abuse or dependence        13 (16.5)
  Comorbid psychotic disorder and alcohol/ drug abuse or dependence   2 (2.5)
  Comorbid alcohol abuse/ dependence and drug abuse/ dependence       6 (7.6)
  Comorbid mood and psychotic disorders                               2 (2.5)
  Two or more psychiatric comorbidities                               18 (22.8)

Seventy-one subjects completed the MMSE. The cutoff points for MMSE were the same as the optimal cutoffs in Chinese elderly, suggested by Chiu et al \[[@pone.0140940.ref051]\]. The cutoff was 18 for those with no education. The cutoff was 20 for those with one to two years of education. The cutoff was 22 for those with more than two years of education. Fifteen of them scored less than the cut-off point.

### Treatment history {#sec032}

Forty-one percent of the mentally ill subjects had received a psychiatric assessment before the study and thirteen per cent of the mentally ill subjects were receiving psychiatric care at the time of interview ([Table 8](#pone.0140940.t008){ref-type="table"}). Among the mentally ill subjects, there was no statistically significant difference between the groups with and without a previous psychiatric assessment ([Table 9](#pone.0140940.t009){ref-type="table"}).

10.1371/journal.pone.0140940.t008

###### History of Psychiatric Assessment and Treatment in Subjects with Mental Illness (*n* = 56).
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                                                                                                          *n* (%)
  ------------------------------------------------------------------------------------------------------- -----------
  **Had received assessment for their mental illness**                                                    23 (41.1)
  **Psychiatric diagnosis in subjects who had previous psychiatric assessment**                           
  Psychotic disorder                                                                                      5
  Substance abuse/ dependence disorder                                                                    10
  Mood disorder                                                                                           10
  Alcohol abuse/ dependence disorder                                                                      4
  Dementia                                                                                                2
  Mental retardation                                                                                      2
  Anxiety disorder                                                                                        2
  **Receiving psychiatric service during the study period**                                               7 (12.5)
  **Psychiatric diagnosis in subjects who were receiving psychiatric service at the time of interview**   
  Psychotic disorder                                                                                      4
  Mood disorder                                                                                           3
  Substance abuse/ dependence disorder                                                                    3
  Dementia                                                                                                1
  Mental retardation                                                                                      2
  Alcohol use/ dependence disorder                                                                        1
  Anxiety disorder                                                                                        1

10.1371/journal.pone.0140940.t009

###### Comparison of Mentally Ill subjects with and without Previous Psychiatric Assessment (*n* = 56).
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                                             Had previous psychiatric assessment   No previous psychiatric assessment   *p* value
  ------------------------------------------ ------------------------------------- ------------------------------------ -----------
  **Psychiatric diagnoses (*n*)**                                                                                       
  Mood disorder (24), *n* (%)                10 (50.0)                             14 (38.9)                            .574
  Anxiety disorder (8), *n* (%)              2 (10.0)                              6 (16.7)                             .697
  Psychotic disorder (8), *n* (%)            5 (25.0)                              3 (8.3)                              .118
  Alcohol-related disorder (20), *n* (%)     4 (20.0)                              16 (44.4)                            .086
  Substance-related disorder (20), *n* (%)   10 (50.0)                             10 (27.8)                            .146

### Association between mental Illness, history of homelessness and demographic features {#sec033}

Mental illness vs. no mental illness ([Table 10](#pone.0140940.t010){ref-type="table"})

10.1371/journal.pone.0140940.t010

###### Comparison of Subjects with Mental Illness (*n* = 56) and without Mental Illness (*n* = 23).
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                                                                        No mental illness   History of mental illness   *p* value
  --------------------------------------------------------------------- ------------------- --------------------------- -----------------------------------------------
  **Demographic features**                                                                                              
  Age, years, (*M*, *SD)*                                               56.7 (11.5)         54.7 (12.6)                 .498
  Sex, male, *n* (%)                                                    22 (95.7)           52 (92.9)                   1.000
  Primary education or below, *n* (%)                                   13 (56.5)           29 (51.8)                   .811
  Married, *n* (%)                                                      5 (21.7)            14 (25.5)                   .727
  Employed, *n* (%)                                                     8 (34.8)            18 (32.1)                   .821
  Duration of unemployment, months, median (*IQR*)                      36 (123)            66 (141)                    .386
  Receiving financial assistance                                        18 (78.3)           50 (89.3)                   .282
  Last contact with relatives, months, *Md (IQR)*                       36 (243)            3 (120)                     .057
  **Homelessness-related information**                                                                                  
  Age of first homelessness, years, (*M*, *SD)*                         41.7 (17.7)         41.6 (14.6)                 .977
  Total duration of homelessness, months, median (*IQR*)                48 (48)             60 (96)                     .293
  Duration of current episode of homelessness, months, median (*IQR*)   36 (132)            42 (96)                     .519
  Repeated episodes of homelessness, n (%)                              12 (52.2)           32 (57.1)                   .686
  Lived in homeless hostel before                                       7 (30.4)            16 (28.6)                   1.000
  **Self-reported reasons for becoming homeless**                                                                       
  Financial problem                                                     18 (78.3)           38 (67.9)                   .355
  Interpersonal relationship difficulty                                 5 (21.7)            19 (33.9)                   .285
  Disliked the environment/ regulations in hostel/ rented place         5 (21.7)            23 (41.1)                   .103
  Enjoyed the freedom of the homeless status                            4 (17.4)            2 (3.6)                     .056
  **Presence of psychosocial stressors (self-report)**                  12 (52.2)           38 (67.9)                   .189
  **Forensic history**                                                                                                  
  Presence of forensic record, *n* (%)                                  8 (36.4)            31 (55.4)                   .131
  History of drug-related crime, *n* (%)                                1 (4.5)             15 (26.8)                   **.031[\*](#t010fn002){ref-type="table-fn"}**
  History of theft/ robbery, *n* (%)                                    6 (27.3)            19 (33.9)                   .571
  History of violence, *n* (%)                                          3 (13.6)            14 (25.0)                   .368
  **Suicide attempt**                                                                                                   
  History of attempted suicide, *n* (%)                                 2 (8.7)             10 (17.9)                   .492
  **GAF score**                                                                                                         
  GAF, *Md (IQR)*                                                       59.9 (9.6)          59 (24)                     .129

*Notes*. *M* represents mean. *SD* represents standard deviation. *Md* represents median. *IQR* represents interquartile range.

"\*" indicates a *p* value \<.05.

A higher frequency of drug-related crimes was found in subjects with a history of mental illness (*p* \<.05).

Mood or anxiety disorders vs. no mental illness ([Table 11](#pone.0140940.t011){ref-type="table"})

10.1371/journal.pone.0140940.t011

###### Comparison of Subjects with Mood or Anxiety disorder (*n* = 27) and Subjects without Mental Illness (*n* = 23).
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                                                                        No mental illness   History of mood or anxiety disorder   *p* value
  --------------------------------------------------------------------- ------------------- ------------------------------------- -----------------------------------------------
  **Demographic features**                                                                                                        
  Age, years, (*M*, *SD)*                                               56.7 (11.5)         53.0 (11.9)                           .256
  Sex, male, *n* (%)                                                    22 (95.7)           24 (88.9)                             .614
  Primary education or below, *n* (%)                                   13 (56.5)           15 (55.6)                             .945
  Married, *n* (%)                                                      5 (21.7)            6 (22.2)                              .967
  Employed, *n* (%)                                                     8 (34.8)            10 (37.0)                             .869
  Duration of unemployment, months, median (*IQR*)                      36 (123)            72 (96)                               .483
  **Homelessness-related information**                                                                                            
  Age of first homelessness, years, (*M*, *SD)*                         41.7 (17.7)         44.2 (13.9)                           .588
  Total duration of homelessness, months, median (*IQR*)                48 (48)             24 (108)                              .960
  Duration of current episode of homelessness, months, median (*IQR*)   36 (132)            24 (57)                               .715
  Repeated episodes of homelessness, *n* (%)                            12 (52.2)           13 (48.1)                             .777
  Lived in homeless hostel before, *n* (%)                              7 (30.4)            9 (33.3)                              .827
  **Presence of psychosocial stressors (self-report)**                  12 (52.2)           22 (81.5)                             **.027[\*](#t011fn002){ref-type="table-fn"}**
  **Forensic history**                                                                                                            
  Presence of forensic record, *n* (%)                                  8 (36.4)            14 (51.9)                             .278
  History of drug-related crime, *n* (%)                                1 (4.5)             8 (29.6)                              **.030[\*](#t011fn002){ref-type="table-fn"}**
  History of theft/ robbery, *n* (%)                                    6 (27.3)            10 (37.0)                             .468
  History of violence, *n* (%)                                          3 (13.6)            5 (18.5)                              .715
  **Suicide attempt**                                                                                                             
  History of attempted suicide, *n* (%)                                 2 (8.7)             7 (25.9)                              .152
  **GAF score**                                                                                                                   
  GAF, (*M*, *SD)*                                                      59.9 (9.6)          58.2 (13.7)                           .596

*Notes*. *M* represents mean. *SD* represents standard deviation. *Md* represents median. *IQR* represents interquartile range.

"\*" indicates a *p* value \<.05.

Subjects with mood or anxiety disorders were more likely to self-report psychosocial stressors (*p* \< .05) and have drug-related crimes (*p* \< .05).

Psychotic disorders vs. no mental illness ([Table 12](#pone.0140940.t012){ref-type="table"})

10.1371/journal.pone.0140940.t012

###### Comparison of Subjects with Psychotic Disorder (*n* = 8) and Subjects without Mental Illness (*n* = 23).
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                                                                        No mental illness   History of psychotic disorder   *p* value
  --------------------------------------------------------------------- ------------------- ------------------------------- -------------------------------------------------
  **Demographic features**                                                                                                  
  Age, years, (*M*, *SD)*                                               56.7 (11.5)         47.4 (12.2)                     .060
  Sex, male, *n* (%)                                                    22 (95.7)           8 (100)                         1.00
  Primary education or below, *n* (%)                                   13 (56.5)           1 (12.5)                        **.045[\*](#t012fn002){ref-type="table-fn"}**
  Married, *n* (%)                                                      5 (21.7)            0 (0)                           .291
  Employed, *n* (%)                                                     8 (34.8)            2 (25.0)                        1.00
  Duration of unemployment, months, median (*IQR*)                      36 (123)            72 (140)                        .841
  **Homelessness-related information**                                                                                      
  Age of first homelessness, years, (*M*, *SD)*                         41.7 (17.7)         37.0 (9.09)                     .512
  Total duration of homelessness, months, median (*IQR*)                48 (48)             54 (129)                        .367
  Duration of current episode of homelessness, months, median (*IQR*)   36 (132)            27 (135)                        .665
  Repeated episodes of homelessness, *n* (%)                            12 (52.2)           6 (75.0)                        .412
  Lived in homeless hostels before, *n* (%)                             7 (30.4)            5 (62.5)                        .206
  **Presence of psychosocial stressors (self-report)**                  12 (52.2)           6 (75.0)                        .412
  **Forensic history**                                                                                                      
  Presence of forensic record, *n* (%)                                  8 (36.4)            5 (62.5)                        .242
  History of drug-related crime, *n* (%)                                1 (4.5)             2 (25.0)                        .166
  History of theft/ robbery, *n* (%)                                    6 (27.3)            3 (37.5)                        .666
  History of violence, *n* (%)                                          3 (13.6)            3 (37.5)                        .300
  **Suicide attempt**                                                                                                       
  History of attempted suicide, *n* (%)                                 2 (8.7)             3 (37.5)                        .093
  **GAF score**                                                                                                             
  GAF, (*M*, *SD)*                                                      59.9 (9.6)          46.0 (13.3)                     **.003[\*\*](#t012fn003){ref-type="table-fn"}**

*Notes*. *M* represents mean. *SD* represents standard deviation. *Md* represents median. *IQR* represents interquartile range.

"\*" indicates a *p* value \<.05.

"\*\*" indicates a *p* value \<.01.

Subjects with psychotic disorders had significantly lower GAF score (*p* \< .05).

Alcohol abuse/ dependence vs. no mental illness ([Table 13](#pone.0140940.t013){ref-type="table"})

10.1371/journal.pone.0140940.t013

###### Comparison of Subjects with History of Alcohol Abuse/ Dependence (n = 20) and Subjects without Mental Illness (n = 23).
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                                                                        No mental illness   History of alcohol abuse/ dependence   *p* value
  --------------------------------------------------------------------- ------------------- -------------------------------------- -----------
  **Demographic features**                                                                                                         
  Age, years, (*M*, *SD)*                                               56.7 (11.5)         53.5 (7.8)                             .286
  Sex, male, *n* (%)                                                    2 (95.7)            19 (95.0)                              1.00
  Primary education or below, *n* (%)                                   13 (56.5)           10 (50.0)                              .669
  Married, *n* (%)                                                      5 (21.7)            5 (25.0)                               1.00
  Employment status, Employed, *n* (%)                                  8 (34.8)            9 (45.0)                               .494
  Duration of unemployment, months, median (*IQR*)                      36 (123)            120 (204)                              .395
  **Homelessness-related information**                                                                                             
  First age of homelessness, years, (*M*, *SD)*                         41.7 (17.7)         41.5 (9.6)                             .958
  Total duration of homelessness, months, median (*IQR*)                48 (48)             60 (72)                                .284
  Duration of current episode of homelessness, months, median (*IQR*)   36 (132)            60 (96)                                .849
  Repeated episodes of homelessness, *n* (%)                            12 (52.2)           11 (55.0)                              .853
  Lived in homeless hostels before, *n* (%)                             7 (30.4)            4 (20.0)                               .434
  **Presence of psychosocial stressors (self-report)**                  12 (52.2)           14 (70.0)                              .233
  **Forensic history**                                                                                                             
  Presence of forensic record, *n* (%)                                  8 (36.4)            13 (65.0)                              .064
  History of drug-related crime, *n* (%)                                1 (4.5)             5 (25.0)                               .087
  History of theft/ Robbery, *n* (%)                                    6 (27.3)            9 (45.0)                               .231
  History of violence, *n* (%)                                          3 (13.6)            7 (35.0)                               .152
  **Suicide attempt**                                                                                                              
  History of attempted suicide, *n* (%)                                 2 (8.7)             2 (10.0)                               1.00
  **GAF score**                                                                                                                    
  GAF, (*M*, *SD)*                                                      59.9 (9.6)          58.5 (13.0)                            .685

*Notes*. *M* represents mean. *SD* represents standard deviation. *Md* represents median. *IQR* represents interquartile range.

There was no statistically significant difference between subjects with a history of alcohol abuse or dependence and those with no mental illness.

Substance abuse/ dependence vs. no mental illness ([Table 14](#pone.0140940.t014){ref-type="table"})

10.1371/journal.pone.0140940.t014

###### Comparison of Subjects with History of Substance Abuse/ Dependence (*n* = 20) and Subjects without Mental Illness (*n* = 23).
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                                                                        No mental illness   History of substance abuse/ dependence   *p* value
  --------------------------------------------------------------------- ------------------- ---------------------------------------- ---------------------------------------------------
  **Demographic features**                                                                                                           
  Age, years, (*M*, *SD)*                                               56.7 (11.5)         54.0 (8.6)                               .386
  Sex, male, *n* (%)                                                    22 (95.7)           19 (95.0)                                1.00
  Primary education or below, *n* (%)                                   13 (56.5)           13 (56.0)                                .571
  Married, *n* (%)                                                      5 (21.7)            5 (26.3)                                 1.00
  Employed, *n* (%)                                                     8 (34.8)            3 (15.0)                                 .138
  Duration of unemployment, months, median (*IQR*)                      36 (123)            30 (110)                                 .845
  **Homelessness-related information**                                                                                               
  First age of homelessness, years, (*M*, *SD)*                         41.7 (17.7)         35.6 (11.7)                              .195
  Total duration of homelessness, months, median (*IQR*)                48 (48)             120 (156)                                **.008[\*\*](#t014fn003){ref-type="table-fn"}**
  Duration of current episode of homelessness, months, median (*IQR*)   36 (132)            48 (96)                                  .646
  Repeated episodes of homelessness, *n* (%)                            12 (52.2)           15 (75.0)                                .122
  Lived in homeless hostels before, *n* (%)                             7 (30.4)            5 (25.0)                                 .692
  **Presence of psychosocial stressors (self-report)**                  12 (52.2)           13 (65.0)                                .395
  **Forensic history**                                                                                                               
  Presence of forensic record, *n* (%)                                  8 (36.4)            19 (95.0)                                **\<.001[\*\*](#t014fn003){ref-type="table-fn"}**
  History of drug-related crime, *n* (%)                                1 (4.5)             14 (70.0)                                **\<.001[\*\*](#t014fn003){ref-type="table-fn"}**
  History of theft/ robbery, *n* (%)                                    6 (27.3)            11 (55.0)                                .067
  History of violence, *n* (%)                                          3 (13.6)            10 (50.0)                                **.011[\*](#t014fn002){ref-type="table-fn"}**
  **Suicide attempt**                                                                                                                
  History of attempted suicide, *n* (%)                                 2 (8.7)             8 (40.0)                                 **.028[\*](#t014fn002){ref-type="table-fn"}**
  **GAF score**                                                                                                                      
  GAF, (*M*, *SD)*                                                      59.9 (9.6)          52.4 (9.5)                               **.014[\*](#t014fn002){ref-type="table-fn"}**

*Notes*. *M* represents mean. *SD* represents standard deviation. *Md* represents median. *IQR* represents interquartile range.

"\*" indicates a *p* value \<.05.

"\*\*" indicates a *p* value \<.01.

Subjects with substance use disorders had a significantly longer total duration of homelessness (*p* \< .01) and lower GAF score (*p* \< .05). They were also more likely to have a forensic record (*p* \< .01), a history of drug-related crime (*p* \< .01), a history of violent crime (*p* \< .05) and a history of attempted suicide (*p* \< .05).

Two or more psychiatric comorbidities vs. no mental illness ([Table 15](#pone.0140940.t015){ref-type="table"})

10.1371/journal.pone.0140940.t015

###### Comparison of Subjects with Two or More Psychiatric Comorbidities (*n* = 18) and Subjects without Mental Illness (*n* = 23).
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                                                                        No mental illness   Two or more psychiatric comorbidities   *p* value
  --------------------------------------------------------------------- ------------------- --------------------------------------- -------------------------------------------------
  **Demographic features**                                                                                                          
  Age, years, (*M*, *SD)*                                               56.7 (11.5)         53.3 (7.1)                              .598
  Sex, male, *n* (%)                                                    22 (95.7)           17 (94.4)                               1.000
  Primary education or below, *n* (%)                                   13 (56.5)           10 (55.6)                               .951
  Married, *n* (%)                                                      5 (21.7)            3 (16.7)                                1.000
  Employed, *n* (%)                                                     8 (34.8)            6 (33.3)                                .923
  Duration of unemployment, months, median (*IQR*)                      36 (123)            66 (96)                                 .583
  Receiving financial assistance                                        18 (78.3)           17 (94.4)                               .205
  Last contact with relatives, months, *Md (IQR)*                       36 (243)            6 (53)                                  .117
  **Homelessness-related information**                                                                                              
  Age of first homelessness, years, (*M*, *SD)*                         41.7 (17.7)         41.5 (8.8)                              .967
  Total duration of homelessness, months, median (*IQR*)                48 (48)             72 (120)                                .203
  Duration of current episode of homelessness, months, median (*IQR*)   36 (132)            36 (99)                                 1.000
  Repeated episodes of homelessness, n (%)                              12 (52.2)           11 (61.1)                               .567
  Lived in homeless hostel before                                       7 (30.4)            6 (33.3)                                .843
  **Presence of psychosocial stressors (self-report)**                  12 (52.2)           15 (83.3)                               **.037[\*](#t015fn002){ref-type="table-fn"}**
  **Forensic history**                                                                                                              
  Presence of forensic record, *n* (%)                                  8 (36.4)            14 (77.8)                               **.009[\*\*](#t015fn003){ref-type="table-fn"}**
  History of drug-related crime, *n* (%)                                1 (4.5)             9 (50.0)                                **.002[\*\*](#t015fn003){ref-type="table-fn"}**
  History of theft/ robbery, *n* (%)                                    6 (27.3)            8 (44.4)                                .257
  History of violence, *n* (%)                                          3 (13.6)            7 (38.9)                                .140
  **Suicide attempt**                                                                                                               
  History of suicide, *n* (%)                                           2 (8.7)             6 (33.3)                                .109
  **GAF score**                                                                                                                     
  GAF, *Md (IQR)*                                                       59.9 (9.6)          52.3 (12.7)                             **.034[\*](#t015fn002){ref-type="table-fn"}**

*Notes*. *M* represents mean. *SD* represents standard deviation. *Md* represents median. *IQR* represents interquartile range.

"\*" indicates a *p* value \<.05.

"\*\*" indicates a *p* value \<.01.

Subjects with two or more psychiatric comorbidities were more likely to report psychosocial stressors (*p* \< .05), have a forensic record (*p* \< .01), have a history of drug-related crimes (*p* \< .01) and have a lower GAF score (*p* \< .05).

The Severely Ill Group Who Could not Complete the Assessments {#sec034}
-------------------------------------------------------------

Due to poor mental state, 17 subjects (18% of the 97 initially chosen subjects) failed to complete the questionnaire or SCID-I and were also unable to give consent to join the study. They were not included in the data analysis. Only descriptive accounts of their situation could be given. The majority of these subjects had extremely poor hygiene, florid psychotic symptoms and formal thought disorder. Cognitive impairment was evident in a number of subjects. Many were malnourished. None had contactable relatives. All of them slept at an outdoor location at night and most of them had not utilized services for homeless people. None had any known psychiatric contact history. None had been assessed by the community psychiatric team from the public hospital.

Discussion {#sec035}
==========

Prevalence of Mental Illness in Homeless People in Hong Kong {#sec036}
------------------------------------------------------------

The estimated prevalence of a lifetime history of mental illness was 71%. Fifty-six percent of the subjects had a psychiatric diagnosis at the time of interview. These figures were higher than those reported in overseas prevalence studies in the homeless \[[@pone.0140940.ref005], [@pone.0140940.ref009], [@pone.0140940.ref031]--[@pone.0140940.ref032]\].

The higher prevalence of mental illness in our study subjects might be due to the different sampling methods and definitions of homelessness used. As mentioned in the introduction, subjects in previous studies were usually recruited from shelters or facilities for the homeless, overlooking those sleeping rough on streets and those who did not use these facilities. Studies that used different sampling methods reported a higher rate of mental illness in samples drawn from the streets \[[@pone.0140940.ref044]\].

The reported prevalence of mental illness in this study is an underestimate. A significant proportion of the initially chosen subjects were not included in data analysis because they lacked the ability to give a valid consent due to underlying mental illness or cognitive impairment. The situation of this group of homeless people with serious mental illness has often gone unnoticed. Observational findings or reports about this group, whose mental illness renders them unable to complete the required assessment and interview, are lacking. In previous studies on mental illness and homelessness, most of the interviewers were not psychiatrists and hence psychiatric diagnoses were generated from standardised diagnostic instruments only. The above limitations have led to the underestimation of the prevalence of mental illness and the magnitude of the difficulties in this group. As a result, the need for proactive treatment might have been overlooked.

### Mood and anxiety disorders {#sec037}

The prevalence of mood disorders and anxiety disorders in the study subjects was 30% and 10% respectively. Overseas studies have also reported high rates of depressive symptoms in homeless people \[[@pone.0140940.ref052]--[@pone.0140940.ref054]\]. A study \[[@pone.0140940.ref055]\] that compared scores on the Center for Epidemiological Studies Depression Scale showed that the percentage of homeless people who fit the criteria for clinical caseness was nearly four times greater than in the general population.

In the current study, there was no significant difference between the groups with mood or anxiety disorders and without mental illness in terms of functional level, as reflected by the GAF score ([Table 11](#pone.0140940.t011){ref-type="table"}). More than a third of the subjects were employed at the time of interview. This group had a significantly higher frequency of self-reported psychosocial stressors. Over 80% of this group reported that they were distressed by financial difficulties, unemployment, conflicts with family, marital discord and housing problems. Irwin et al. \[[@pone.0140940.ref054]\] sampled over 1, 000 homeless subjects from soup kitchens, shelters and the street and found that a higher level of perceived social support and a higher education level lowered depressive symptomatology, whereas a higher frequency of stressful events and daily difficulties led to greater depressive symptoms. Schutt et al. \[[@pone.0140940.ref053]\] concluded that perceived social support lessened distress and suicidal thoughts in homeless people. In this regard, social work services and welfare assistance may be important factors for combating mental illness and homelessness.

Diagnosing depression in the homeless population is difficult \[[@pone.0140940.ref056]--[@pone.0140940.ref057]\]. Vázquez et al \[[@pone.0140940.ref056]\] suggested that depression has been a 'silent disorder' in the homeless population, which may prevent the sufferers from seeking help and utilising effective coping strategies. Seventeen per cent of the study subjects had comorbid mood disorders and alcohol or substance use disorders. Such comorbidity might mask the presence of depressive symptoms.

Coordinated, multidisciplinary support from social workers, mental health professionals and detoxification services will be important to help this group of homeless people.

### Alcohol abuse or dependence {#sec038}

The lifetime prevalence of alcohol abuse or dependence was 25% in the study subjects. A review of 29 studies conducted worldwide estimated an alcohol dependence prevalence of 37.9% among homeless populations \[[@pone.0140940.ref031]\] and found that alcohol dependence was one of the most common mental disorders in homeless people. The relatively low rate of alcohol use disorders in the subjects in the current study could be due to a generally lower level of alcohol consumption in Hong Kong, compared with other countries \[[@pone.0140940.ref058]\].

In their review of the epidemiology of alcohol use in homeless people, Fischer et al. \[[@pone.0140940.ref043]\] found that homeless people who were alcohol-dependent had more severe patterns of drinking than non-homeless alcoholics. They had fewer friends and were more likely to have severed family relationships than homeless people who were not alcohol-dependent. The homeless alcoholics had more physical and psychiatric comorbidities, and were more likely to be involved in health-endangering behaviour, prostitution and criminal activities. A study that sampled 266 homeless people from shelters \[[@pone.0140940.ref059]\] found that 78% were drinking hazardously and 82% had cognitive impairment. The estimated prevalence of alcohol-related brain injury was 21%. With appropriate treatment, recovery from alcohol-related brain injury is possible \[[@pone.0140940.ref060]\]. In the present study, 11% of the subjects had received treatment in public hospitals for alcohol-related injury or illness. Medical professionals should seize the chance to refer social services and psychiatric services once they are in contact with the health care system. Given the high risk of comorbidities in homeless alcoholics, the use of the Mental Health Ordinance for compulsory treatment must be considered for those who are clearly incapable of independent living, uncooperative with treatment and have inadequate social support.

### Substance abuse or dependence {#sec039}

Twenty-five percent of the study subjects had a history of substance abuse or dependence. This group had a longer total duration of homelessness, were more likely to have a forensic record, and had a higher frequency of drug-related crimes, violence-related crimes and suicide attempts. They also had lower GAF scores than those without mental illness. In Hong Kong, this subgroup of homeless people is usually managed by a range of service sectors, including the correctional service department, detoxification service units and the NGOs looking after the homeless population. Health care services are involved only when physical or psychiatric complications emerge. Homeless shelters and hostels in Hong Kong do not accept residents with active drug use. Detoxification centres require residents to be detoxified first. Hence, there has been a lack of concerted effort to provide holistic care for these needy clients. Joint efforts across the different service sectors might be more effective in treating this subgroup of homeless people.

### Intellectual disability {#sec040}

The local electronic public health record showed that two of the subjects had mental retardation. The true prevalence of intellectual disability in our study subjects was not known, as the study did not include any formal intelligence assessment. Homeless people with intellectual disability are often overlooked by society and by researchers. A review of homelessness research in the United Kingdom from 1990 to 2000 \[[@pone.0140940.ref061]\] did not identify any study on intellectual disability and homelessness. Local reports and surveys offer no data for this group either. The lack of data concerning intellectually disabled homeless people reflects the inadequate attention paid to this vulnerable population, who are more susceptible to abuse.

### Dementia and cognitive Impairment {#sec041}

Six per cent of the subjects received a diagnosis of dementia. Seventy-one subjects completed the MMSE and 21% had cognitive impairment. This prevalence rate is an underestimate, given that 18% of the initially chosen subjects were too ill to take part in the MMSE assessment and the relatively low sensitivity of the assessment \[[@pone.0140940.ref062]\]. Burra et al. \[[@pone.0140940.ref063]\] found that the prevalence of cognitive deficits in the homeless population as assessed by MMSE ranged from 4% to 7%. Backer and Howard \[[@pone.0140940.ref064]\] discussed possible sources of cognitive impairment, including schizophrenia, substance abuse, traumatic or acquired brain injury and developmental disabilities. They pointed out that cognitive impairment in the homeless is often missed, as service workers more often focus on survival needs.

In the present study, only four of the subjects with dementia or cognitive impairment had been given a previous psychiatric assessment for cognitive impairment. The presence and consequences of cognitive impairment were often overlooked by service providers. The cognitively impaired subjects were usually the quiet and submissive ones, who had no history of violence or self-harm and no active complaints. They were the group who were prone to be abused.

### Psychotic disorders {#sec042}

The prevalence of psychotic disorders in the subjects was 10%. This figure is an underestimate, as a group of subjects who had evidence of psychotic symptoms were not included in the data analysis.

Folsom and Jeste \[[@pone.0140940.ref033]\], in their review of the prevalence of schizophrenia in homeless people, reported a prevalence of 11%. This figure might also be an underestimate, as only 7 of the 33 reviewed studies included subjects living on the street.

A study in the United States \[[@pone.0140940.ref065]\] found that 15% of the 237 patients with psychotic disorders had experienced at least one episode of homelessness before or within 24 months of their first psychiatric admission. In subjects with schizophrenia and related disorders, those with a high level of negative symptoms had a significantly higher risk of pre-hospitalisation homelessness than those with a low symptom level. The study postulated that homelessness itself could be a cause of mental illness, or it could occur in the prodromal phase of psychotic disorders. Odell and Commander \[[@pone.0140940.ref066]\], in their study of 39 pairs of matched case control homeless and never -homeless subjects with psychotic disorders, found that the homeless subjects were more likely to have lost contact with childhood carers, and to have experienced drug and alcohol abuse, arrests, convictions and imprisonments.

In the present study, a significant number of homeless people with psychotic symptoms were too ill to complete the assessment. Their mental illness rendered them unable to give valid consent. Some of these individuals might be mentally -incapacitated. Apart from evidence of psychotic symptoms, they also showed severe self-neglect. Most of them had not lived in homeless shelters before. They also refused to receive any medical treatment or psychiatric assessment. The appropriate use of compulsory treatment should be reinforced to protect this group of untreated psychotic patients who lack the ability to take care of their basic needs.

Barriers to Accessing Psychiatric Services {#sec043}
------------------------------------------

In the current study, only 41% of the mentally ill subjects had ever had any psychiatric assessment, and only 13% were receiving treatment at the time of interview. The true figures would be even lower as a significant proportion of the severely ill subjects were not included in analysis. These figures suggest that barriers to mental health services exist. Two -third of the subjects who had reported mental health problems in the past thought there was no need to seek medical assessment and the remainder preferred self-help to medical consultation

Kim et al. \[[@pone.0140940.ref067]\] suggested that perceived stigma was an important barrier for accessing mental health service in those with serious mental illness. In a study with more than 5000 subjects with serious mental illness, Kessler et al. \[[@pone.0140940.ref068]\] found out that situational barriers, financial barriers and perceived lack of effectiveness were the main reasons for not seeking medical treatment. Homeless people solving the problem on their own was the most commonly reported reason for failing to seek treatment. Other barriers to accessing health care services include the presence of psychiatric symptoms, personal barriers \[[@pone.0140940.ref069]\], housing instability, food insecurity \[[@pone.0140940.ref070]\], frequent subsistence difficulty \[[@pone.0140940.ref071]\], and previous negative experience of mental health services \[[@pone.0140940.ref005]\]. In Hong Kong, where the public health care service is practically free, the individual's perception of his or her problem is probably the most important factor, and it can only be resolved by establishing trusting relationships between the care workers and their clients.

The findings of the current study also suggest that the local health care system might have intrinsic barriers that inhibit the provision of timely and appropriate mental health services for homeless people in Hong Kong. The existence of the 17 severely mentally ill subjects who had to be excluded from the study is a strong proof of this. They were mentally incapacitated, had no insight into their problem and rejected any offer made by care workers apart from those directly relating to survival. The only way to secure proper psychiatric or medical treatment is through compulsory procedures under the local Mental Health Ordinance.

The Mental Health Ordinance \[[@pone.0140940.ref072]\] governs the care, supervision, detention and treatment of mentally incapacitated and mentally disordered persons. The Ordinance grants registered doctors the power to apply for guardianship of mentally incapacitated person, to provide medical treatment and to arrange compulsory psychiatric treatment for them. Under this ordinance, mentally ill persons can be detained in the interests of his own health or safety, or with a view to the protection of other persons. Interpreting 'his safety' and 'the protection of other persons' is straightforward, but 'in the interests of his own health' is too broad and inclusive and will inevitably invite challenges. It is thus seldom invoked and is often forgotten or neglected. As a result, the health care or social workers often excuse themselves from taking a more active role in tackling the mental problem of homeless subjects unless there is a risk of imminent violence or self-harm. Large, Nielssen, Ryan and Hayes \[[@pone.0140940.ref073]\] investigated the relationship between the duration of untreated psychosis and mental health laws. They concluded that mental health laws that require the patients to be assessed as dangerous before they could receive involuntary treatment were associated with a significantly longer duration of untreated psychosis. It is thus recommended that mental health care professionals and social workers should be better informed about and trained in aspects of compulsory treatment and the Mental Health Ordinance for the benefit of their clients.

The compulsory treatment order under the Mental Health Ordinance has a limited period of validity. Once a patient has recovered, the patient is no longer a mentally incapacitated person. The patient can no longer be kept in mental hospital if this is against his or her will. A variety of services are available to help the patient to integrate into the community. For example, the day hospital and the supported employment service aim to train patients to work again. The supported hostel and halfway house provide all-rounded services, from self-care training, budgeting, drug supervision to communication skills and job training. It is hoped that after leaving the supported hostel or halfway house, patients can lead an independent life.

Even equipped with a good understanding of the Mental Health Ordinance, deciding when and where intervention should take place, and balancing patient autonomy with the principle of beneficence generally requires much skill and experience. In addition, homeless people usually move around during the day and return at night to a sleeping place, which may be outdoors, and could change frequently. Finding them at the right time and place taxes the efficiency and flexibility of community outreach teams, which only provide outreach services during office hours. Any rigid policy to see clients only at a designated place and time would exclude them from effective assessment. Close collaboration between the community psychiatric team and social workers with flexible tactics is therefore essential if comprehensive mental health coverage for homeless people is to be secured.

Study Strengths and Limitations {#sec044}
-------------------------------

The current study presents the first systematic face-to-face field survey of mental problems in homeless people by a trained psychiatrist. About 100 successful assessments were made with standard diagnostic tools through live interviews that were conducted mainly at night, either at social centers or in the street. The quality of the diagnosis was held up to the highest standard possible. Meticulous effort was also made to identify and trace the subjects.

Despite all of the efforts made, limitations abound. This study sampled subjects from identifiable groups of homeless people. The characteristics of the unidentified group and the untraceable group are not known. Eighteen per cent of the chosen subjects who could not complete the SCID or give valid consent were excluded from the analysis. Thus, although the stringent methodology obtained reliable results, there was a substantial loss of subjects representing the severe end of the spectrum of mental disability. The results might therefore only reflect the condition of subjects with better functioning. The prevalence of intellectual disability is likely to be grossly underestimated, as the study did not include any standardised assessment for intellectual disability, which is a neglected area in the field \[[@pone.0140940.ref061]\]. Lastly, only Chinese homeless individuals were recruited to the study. The mental health characteristics of homeless ethnic minority and refugee population remain unknown.

Conclusion {#sec045}
==========

This is the first study in Hong Kong to use standardised diagnostic instruments to investigate the prevalence of mental illness among homeless individuals. The study found a high prevalence of mental illness among the homeless population. Moreover, the most severely ill subjects were not included in detailed analysis due to methodological design. They are the most needy but their needs have often been neglected. The presence of this untreated and unreached severely mentally ill group of homeless people, and the low treatment rate, indicates that the mental health care system is failing to provide proper care for the most seriously ill people on the street. Close collaboration between mental health care workers and social workers, together with appropriate use of compulsory treatment and flexible tactics, would benefit this subgroup of homeless people who survive at the lowest stratum of society.
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